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Summary
Objective: The aim of the study was to examine the epidemiology of human brucel-
losis in a helath-care system in Eastern Saudi Arabia.
Methods: All cases of human brucellosis from 1983 to 2007 were analyzed.
Results: In the study period, there were 913 patients with brucellosis in the Saudi
Aramco health-care system. There were 608 males and 305 females with a male to
female ratio of (2:1). The annual incidence rate per 100,000 populations increased
from 13 to 70 in 1983 and 1987, respectively, then decreased to 9 in 2006. The age
of the patients ranged from 1 to 83 years with a mean age of 35.8± 17.9 years and
a median of 36 years. Of the total patients, 195 (21%) and 155 (17%) cases occurred
in those between 20—30 and 31—40 years of age, respectively. Children (≤10 years
of age) constituted 5% of all the patients. The adjusted rate per 100,000 population
showed that the highest rate was in those 40—49 years of age (100/100,000) and
the lowest rate was in patients less than 10 years of age (2.9/100,000). The number
of cases was highest in April to June (n = 361; 39.5%) and the lowest reported cases
were in January. Of the 219 patients whom their families had animals, 125 (57.1%)
had camels, 49 (22.4%) had sheep, 24 (11%) had goats, and 21 (9.6%) had cows.
Blood cultures were positive in 80.7% (201/247) of cases. There was no association
between age group and the rate of positive blood culture (P value = 0.244). The titer
of brucella serology was 1:320 in 34.3%, 1:640 in 31%, 1:1280 in 24.7%, ≥1:2560 in
10%. The higher brucella titers were associated with higher rate of positive cultures
(P value = 0.0002).
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Conclusion: There was a decrease in the incidence of brucellosis over the study period.
The highest incidence was in patients 40—49 years of age. Continued surveillance and
efforts are needed to further decrease the cases of brucellosis.
dulaziz University for Health Sciences. Published by Elsevier
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The age of the patients ranged from 1 to 83 years
with a mean age of 35.8± 17.9 years and a median
of 36 years. The number and rate of cases by age© 2009 King Saud Bin Ab
Ltd. All rights reserved.
Introduction
Brucellosis is one of the most common zoonotic
diseases worldwide [1]. The disease is caused by
Brucella spp. and is transmitted from animals to
humans by direct contact with infected animals or
consumption of raw animal products such as unpas-
teurized milk or cheese. Four species of the genus
Brucella are pathogenic for humans and include B.
melitensis (from sheep and goats), B. abortus (from
cattle and other bovidae), B. suis (from pigs), and
B. canis (from dogs) [2]. In Saudi Arabia, brucellosis
was recognized as a major health problem and many
measures to control the disease were implemented
as early as 1983 [3].
Few studies described the epidemiology of bru-
cellosis in some parts of Saudi Arabia [4—7]. The
annual cases of brucellosis in Saudi Arabia were
15,933 and 5781 in 1997 and 1998, respectively [8].
It is estimated that the annual incidence of brucel-
losis in Saudi Arabia is 21.4/100,000 population [1].
The epidemiology of human brucellosis was tracked
by Saudi ARAMCO (previously Arabian American Oil
Company (ARAMCO)) since 1956 and a previous
study reported the surveillance of this disease from
1956 to mid-1985 [9]. The objective of this study
was to describe trends in laboratory-conﬁrmed
human brucellosis in Saudi Aramco Medical Services
Organization (SAMSO) over the past 24 years.
Methods
This is a retrospective study of the epidemiology of
brucellosis in the Saudi Aramco Health Care Pop-
ulation (SAHCP). Saudi Aramco Medical Services
Organization (SAMSO) provides medical care for
about 370,000 Saudi Aramco employees and their
dependents. The epidemiological data for brucel-
losis from 1983 to 2007 were obtained from the
SAMSO communicable disease reporting system.
Similar to all notiﬁable diseases, reports of bru-
cellosis were initiated by SAMSO physicians and/or
the laboratory technicians. We analyzed the demo-
graphic information, month and year of occurrence,
blood cultures, brucella titer, and contact with ani-
mals.
g
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tA diagnosis of brucellosis was based on the
resence of clinical signs and symptoms of fever,
weating, fatigue and other symptoms as well as
positive reaction to a serologic test used for
he diagnosis of brucellosis (standard agglutination
est, enzyme linked immunosorbent assay (ELISA))
ccording to the World Health Organization (WHO)
nd CDC deﬁnitions [10,11] as well as a positive
lood culture for Brucella spp. A standard tube
gglutination test dilution ≥1:320 was considered
positive test [12].
Data were analyzed with Epi Info (V 6.02, CDC).
he crude incidence rates were calculated based
n the actual number of cases in the total SAMSO
opulation and were expressed per 100,000 pop-
lation. In addition, we calculated the incidence
ates for males and females and for each age group
eparately. The data among study groups were com-
ared using the Chi-square test and the P value of
0.05 was considered statistically signiﬁcant
esults
umber of cases
uring the study period from 1983 to 2007, a total of
13 cases of brucellosis were identiﬁed. The num-
er of cases per year markedly increased from 24
ases in 1983, to 65 cases in 1985, 92 cases in
986 and was highest (139) in 1987 (Fig. 1). The
orresponding rates were 13, 33.3, 51.3 and 70.7
er 100,000 population, respectively (Fig. 1). Since
987, a marked decline in the number and rate of
ases was observed to a rate of ∼19 in the early
990s and ≤10 per 100,000 population in the mid
990s to the end of the study period.
ender and age distributionroup is shown in Fig. 2. Of the total patients,
95 (21%) and 155 (17%) cases occurred in those
etween 20—30 and 31—40 years of age, respec-
ively. Children (≤10 years of age) constituted 5%
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Figure 1 Human brucellosis cases in Saudi Aramco
Health Care Population between 1983 and 2007. The com-
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Aination chart shows the number of new cases of per year
Bars) and the yearly rate of cases per 100,000 population
line graph).
f all the patients. However, adjusting the rate
er 100,000 population revealed that the high-
st rate was in those 40 to <50 years of age
100/100,000) and the lowest rate was in patients
ess than 10 years of age (2.9/100,000). The male
n = 608) to female (n = 305) ratio was 2:1 and
8% were Saudis. Comparing a two-time interval
983—1992 and 1993—2007, the rate decreased
rom 26.3/100,000 in 1983—1992 to 6/100,000 pop-
lation in 1993—2007. In addition, male patients
ere more likely in the second interval (63% vs.
2%, P = 0.004).
easonal distributionhe number of cases was highest in April, May and
une with the highest peak in May (Fig. 3). The total
umber of cases was 361 (39.5%) in those months.
he lowest reported cases were in January (Fig. 3).
igure 2 Age and sex distribution of Human brucellosis.
he chart shows the number of new cases (Bars) in each
ge group and the rate of cases per 100,000 population
line graph) in the age groups.
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pigure 3 Monthly number of human brucellosis for the
ears 1983—2006.
f the 219 patients whom their families had ani-
als, 125 (57.1%) had camels, 49 (22.4%) had sheep,
4 (11%) had goats, and 21 (9.6%) had cows.
lood cultures and brucella titer
f the total of 247 patients who had blood cul-
ure, 201 (80.7%) had positive culture for Brucella
pp. and the remaining 19.3% had negative blood
ultures. There was no correlation between age
roup and the rate of positive blood culture (P
alue = 0.2447). The titer of brucella serology was
:320 in 34.3%, 1:640 in 31%, 1:1280 in 24.7%,
1:2560 in 10%. There was a link between brucella
iter and positive blood cultures. Generally, higher
iters were associated with higher rate of positive
ultures (P value = 0.0002).
nimal contact
detailed history of animal contact was obtained
or patients from 1993 to 2007 and 182 (71.6%) of
54 patients reported raw milk ingestion. Of the
19 patients who reported animal husbandry by the
amily, 125 (57%) had camels, 44 (22%) had sheep,
4 (11%) had goats, and 21 (10%) had cows.
iscussion
he overall incidence rate of brucellosis in the
urrent study peaked at 70 and decreased to
10/100,000 population. In a small study from Saudi
rabia, an incidence rate was 34/100,000 [5] and
n another study, the rate was 8.6 in 1985 and 1.4
ases per 1000 admissions in 1991 [3].
We observed a male predominance with a maleo female ratio of 2:1 and is probably related to
he risk of occupational exposure. Similar to our
nding, a small study of 159 patients showed male
redominance as well [4,5]. In a study from Greece,
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men were affected three times more than women
[13]. This observation is in contrast to equal distri-
bution between males and females in non-endemic
countries [14]. However, female predominance was
observed in a study in Saudi Arabia [6]. These vari-
ations most likely related to the differences in the
practice, habits and occupation between the vari-
ous study population. In addition, the prevalence of
the disease in men or women is related to occupa-
tional exposure which is in contrast to non-endemic
areas where the disease is acquired through inges-
tion of milk or milk products [13].
It is thought that in brucellosis-endemic regions,
the disease in humans usually peaks in June and
July [3,15,16]. In another study from Jordan, a sea-
sonal incidence was seen with maximal rates in the
spring and summer months corresponding to the
lambing season [13,17]. The seasonality of brucel-
losis is more pronounced in areas with occupational
exposure related to the period of parturition [13].
Moreover, seasonal variation is seen in areas where
local people may visit rural areas to enjoy spring
and freshly expressed camel or goats’ milk espe-
cially in spring and early summer [4,9,18,19].
In a study from Germany, only 16% of the
reported cases were <20 years of age and the age-
speciﬁc incidence was highest in persons 60—69
years of age. In a study from Saudi Arabia, chil-
dren ≤12 years constituted 21% of the total
brucellosis admissions [20]. Age-speciﬁc incidence
distribution was described in studies from non-
endemic countries for brucellosis [14]. Although,
in brucellosis-endemic countries, cases do not clus-
ter in a particular age group [15]. We found that
patients between 20 and 40 years had the highest
rate. This ﬁnding is similar to other studies from
Saudi Arabia [4,5] and is probably related to the
leisure trips that those patients undertake.
Brucella bacteremia accounts for 26.2—30% of
patients with community-acquired bacteremia in
some localities [21,22]. The rate of bacteremia in
patients with brucellosis varies from 6.2% [4] to 38%
[19]. In pediatric patients with brucellosis, the rate
of bacteremia was observed in 45% [19]. In the cur-
rent study, we found a higher rate of bacteremia
of 80.7%. However, bacteremia in brucellosis may
present intermittently and is of limited practical
diagnostic importance and of doubtful signiﬁcance
as an index of bacteriological cure [23].
We found that 71.6% of patients reported raw
milk ingestion. A history of raw milk ingestion is
an important risk factor in disease transmission
(84.6%), followed by close animal contact (73%) [6].
In addition, we found that of patients, who reported
animal husbandry, 57% had camels, 22% had sheep,
and 11% had goats or cows. Brucellosis is endemic inJ.A. Al-Tawﬁq, A. AbuKhamsin
omestic livestock of Saudi Arabia [24]. Concerted
fforts ensured that livestock was vaccinated were
ased on the Royal Decree in 1989 [4]. However, the
ingdom of Saudi Arabia imports a few million heads
f sheep and goats each year for the Pilgrimage
eason. Thus, the eradication of human brucellosis
epends on the eradication of animal brucellosis,
nd the formation of a national program for con-
rolling brucellosis [25].
In conclusion, the current study showed that
here was a marked decrease in the rate of human
rucellosis over the past 24 years to 10/100,000
opulation. However, continued efforts are needed
o further eliminate the disease.
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